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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide an edge enhancement device 
that can adaptively correct various types of edges from steep edges to 
rather smooth edges. 

SOLUTION: In the extraction of an edge part and correction of the pixel 
value of the edge part in its increasing direction to enhance the edge, an 
image correction processing section 57 generates a variable amplification 
factor (AG) changed corresponding to a pixel value (EBASIC) of the edge ^ 
part and applies the amplification factor to the pixel value of the edge 
part to generate an edge enhancement correction value (E). The 
amplification factor (AG) has a characteristic of increasing the edge 
enhancement correction value (E) when the pixel value of the edge part 
resides in a large value area (an area where the EBASIC is large) more 
than when the pixel value of the edge part resides in a small value area 
(an area where the EBASIC is small). 
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mmimzmm trx -y i^'?siiffltijE*^±fiic^-g. tth 
MiB-x -y 'j^mmmwrn^mtw^^h^^m-^:! t ^ 

[lt«Jl2] Hm^OX>yi^'gP^i-^}lllffiL. ^CT^X-yv-' 

S5]-c75iIi*|gSrmy^^l^fc15IELTx -y i-'SfiP^^^^ 5 

ISiif^iSC^miSX -y >>l|553V)jii«fetC3ifflLTX-y >^ 

mimmmii . mm?m^-if±% <tchii. fc-fjiBx .y 

^X-yi>-?3;i)S|^g. 

[ ifi*iM 3 ] f JiBx -y i>m 'T}crM^<r>tz>^^cr)ZjXjt y 

2IB«5i7)X.yi^-3Slffl^-S. 

*«ff -^^ffl v->T|fjlBB«ft^4icOx -y i-'gpft-^^p-r 

i.x-y>>-3tllsl^r5i:, 

Hfilfitt,T,gi®{c J; ►^tt.'ii^tLfcx .y i^m'i^(nimc7)^yK. 
[ If *il 5 ] H?j le^^^ S(i , f Jifix >y 5j-<?)M^ 

M-r^ >! t ^^r®h-t-s.fB*Ji4iB*i^^)x-y -j^mm 
s. 

[ iS^Jiil 6 ] ilu ieS;S^P5(i; , iulBx -y =Jm',f(^m^ 

[ IBS-IB 7 ] H?IiS^M#©«i: . fiJEx .y =Jm-9i-(r)m'^ 
J: 3 iCmMy^ >^i«S#lt(c J; i> y -i >ils]i|c/)M^ 



mmn e ^ ■^■t^ix*Hcfa»c7)x .y =j^mmm. 

hy^ yiis^T^K ^ ^ms^i--?. r fc mm 

t •tSI«*JM4 Pj^li^il 7 v>-r^iMcEig«x -y 

TmriB^'-f ymm^mzx^^y^ ymmc^)!K^^^^^m 
i'^^m^$&k ^mtfziit mmt-th:}. -y i^^mm 

[|f*3i 1 1 ] H«^)X -y i^gP^J-^ttm L . ^tOX >y 

>'"ap^3-cD®«ffl^ii^:^riS](ciif jF. trx -y i''3fii«^^f ^ 

3x-yi>'^li:'ja^t-fc<'^-r. 

lusBx -y i^'u^(r)mmim±^ ^ izMm Lr^it-r-g. "T 
mmmizmm ltx .y i^-3fii)Cffl«iEfi^±j!£-r-i. i: 1 1 

[ iS*-3l 1 2 ] HMOX ./ i/'gp^^^ttffi L , ^ tox -y 

i-'gp^^wHsWi ^ m^.:^ i^n C«iE t T X. -y i^-ggp =2: 

JMifiisi*^ MiBx y ~jm'rf<nmmmi.zmm ltx -y 
mimm\%mi. mxL^mm^iz^ < ^ha i: mex -y 

I mm 1 3 ] friBx -y i^gR5^c7)j)tiai^_-ii^:7c-7 -c ;p 

1 2iBatox.y>>-3i;iiJi:^a^. 

nmm 1 4 ] Bftcox .y i^m^^mtii l , ^cox -y 
>''ap^3^ioB«ffl^i^A:^i^fci¥iE. trx .y i-'^gii^ifT^ 
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I mmm i 5 ] aMi-^pt'«x -y mm 

Zcrymm^mzi ^mtii^tifz:r..y i^m'Tt<nm^'^f A 

sx.yy5iii^st. 

[|t*il 1 6 ] Hffecox y S^m'-arWltli L , ^«x -y 
>>ll55>OB««S-ti^*rBlK'lgiELTx >■/ >>-^p$rlT^f 

a@BSar^tfn x n{icOiii3ft^liII*Itc4oft?.lii-K;iIcO 

mmm^mm:r. >y i>g|5^cr)H»«t^Sffl LTx >y >^ 

m^^mmmm. mn'^mmi^A^ < ^ stj^mriEx .y 
ummi7] mmm^-'^ «x -y i^^gpibVDft^- ^ 

SX-y^?tP^gt, 
[00 0 1] 

X .y mmmumth . p l < 7^ 

f ^';Hi«^')x .y i^lP^-Sr ^--^-T ( -5t«i^/t{i:?ti)sl 
U ^^J>*jii®(-SnHiiiE-t-g>x-y i>'Wmm.. X'y 



[0002] 

^iSo— otiX.y>>-^ii:*i3^^<, .ItLtiWtl^iO 

l^f 15 ( X -y ) ^ m^Lfz^ § ^ i; i T B'H 

« i h T-f) -S. . X -y =Jm'ri-ffMm<^Z\iZL<'K7tmti: 7 -f 
mtif. V— ( S o b e 1 ) ^■^ri-'^- 1' >y h 
( P r e w i t t ) ^ ^ iV^t.fzli'yy' 

Vl/Ty ( Lap 1 a c i a n) t^i)£<r)ZMWJji7 i )V 

{-mzn = 3 ) comm^m mmm) iznv. #■» 

•g. « ^ (^MAEmcrimi^&}^w.iii^-}mz'o\,^x mm-r 
[ 0 0 0 3 ] X -y -jmMhi^ -T < i^i>)vmmzn-th^ 

}vm\^.'^\mm. (ot rm^x^/p/v^^j h^^o) iz 
m^^cr>if^mi.mmm. (i^i:>i^-g.oTF : opt i c 

al Transfer Function) -r -f 
T(i. X -y i^g^ptc J; &li^«]EMJi*^'X*^-ti-=&V »*-^> 

xh^. 

[ooo4]ia9 (a)(±. hmmiSkniEmmcofciih<7y 
J) ^ . i coia t V . 1 cr)m±i§m V yxmcn 

*^^^2 2:jrLTtgfftx^'^^X3 (-IKt^CCD : Ch 
arge CoupledDevice) 'CSffc^iX. 

m^r>t,:z'm^^fitdk. wmm^5x\ x.y>;^M§ 

tL/^^ifmi^ (OT rx.y>>-5rS!niME3^tfmi^Ye d 

gj i:v^d) tmmct^z'ifm^tixm.^iiii^ixh, 

[ 0 0 0 5 ] EI9 ( b ) -fe5?ISinISg5iOlt)S:iaT* 

mmmYfj^t,,:r. .y i^tmm^^ o tu-rx -y 

35 8 i: . »«fi^Y i: X >y y Jnff fS'-^-E t S: JdJ: LTX 
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mmmiBmm i o ^ffigx-r ^ » 

[ 0 0 0 6 ] 11 1 0 ( a ) HfiaiMSiPl OtfOffl 

jE«^m^- (ji-7>'fi^-) EBftsicSrifeiSc (ffltti) -r^g. 

mm 1 2 t . J> ^> A> ti^'^ih i^ti-AiLn^ Mm±c7) y A 
>'tlilS?ME*^ii-f-G Eb ASIC ari >y >>iuff fl^E h 

E B fl s I c «*i^aE = 0 i: LT tti:^) ) 3 r y >-i>'"gP 

[0007] C if, X ^y >>'7 -f 1 1 <7)Ktfm-t: 

^f^O^JSmHI (03) ^#.^L^-3()^'^>fEBB-r^. 

113 (a){CioV^T, 3X3ffl</.)Wlil{±^'^H*^«L 

Ebasic= (OxKhb) + (1 X 

I ( 1 XKe ) I ( 1 XKsE 

+ (OXKgw) + (OXK„ 

Ebasic= ( 1 XKnw) + ( 1 X 
+ ( 1 xKk ) + ( 1 XKsE 
+ ( 1 xKs„) + ( 1 XK« 

[ 0 0 0 9 ] ymmm 1 ott. ■iti^.cr)^mmmB 

-^E B A s I c ^ffit- . hii>-/)' t^&:> h i\.fzm&(nmM% 

(C)ft j-e-r -2. ^' ^ >p]Si^ffliE^i^{i-^- G E B s s I c 

" 0 . 3 3 3 " i; ^ »5 . li*iiG b i,zn\xi-f t 

SiSaiE^?im^GEBA£icWfI{,4 "0" t^^, 
too 1 0] *PgS');t||gft^Y(i:^|®!ls]<l:$ 

2"'PJIfflcO«^, fil/^/WhSll/^;l'C7)PBl?r 2»imHc|x 

^^x .y >>'ap^j-6oagii*G b tc>!tis-t.g. y -f >-pffi?sw 



5E > 



Kc = 1 

= —1/12 

= -2/1 2 
K,E = -1/12 
Ke = ~ 2/1 2 
KsE - "1/12 
Ks - - 2/1 2 
Ksw = - 1x^1 2 
Kw = -2/12 

[00 08] Z.o^a3lffi?'JS:#;cl>o 1110 

( b ) itm—crmmmnm. mo ( c ) {iim^.^iss 

^is&mmffiswtc "0" "1" {z^hh. m- 

crmwM9mwMmm±. mio id) cnxo^zt^^. 
m/crmmw.nm(^mmm±. mio {^) cr>^o\^ztc 
010 (d) ^^aaa^coamGatcm^^r^ffl 



K^j ) + ( 1 XKne) 

) ( 1 xKs) 

) -f ( 1 xKc) ^0, 

K,) + ( 1 XKme) 

) + (iXKs) 

) + ( iXKc) ^0 
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m^mUxli^ ^<(n^^ "0" (c5£vM«t/h^^ffi 
>J $ ( U y^U i 3 ) 

[ 0 0 1 1 ] H I 1 ii. u >^:^"gB 1 3 </:>?s,\^^-nm^ 

HT*^o cTcT^Htr^oV^T. m^if "1" Tft^SieiSl 

ii*^ "0. 2 5'/ M^JT^^L^VMi*^ "~0. 2 5" 
triS^^nrv^-Sfc^^. ^^/>^iiffiJ»ffliE«^fI-^-GE 
BAsic^^^ "-0. 2 5" - "+0. 2 5" c^mm^zut. 
'^Tv^^*^'^. E = oi:^^. Lfzt^-ox. Yi/mm 
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"0" tcys-zhLT, -^^j::r,-yi^mmM:'€^£h 
[00 12] 

m&-mms> i o (ctiur « . x -y y y -r a 1 1 *^ 



[0013] ( 1 ) -m-mmz-'^^fth::!^-/ 'J\t. 

Eba£ic= (OXKnh) + (0XK„) + (OxKne) 
+ (OXKj) + (OxKgE) + (OxKs) 
+ (OxKsh) + (OXKw) + (IXKc) =1 



y J, §x -/ iyi,zm^^^xmM L/iJ^^(is^/&»^x 

vHcja^^ ii-T fftS L/c*§^{±.p< ij >N U .^x -y i/t: 

Sriffiitt=-r-g.*\ ttzii. m^<^^\rm^^zm^^WLG 
mimzmiE { ) l x &:Wj:mm^%h :i t t-x § ^ 

[ 0 0 1 4 ] ( 2 ) t:^ . viBli^^coaSfl 
"1" . -ecOjiliflB«c7)iii-m^ "0" tt-S.3x3 



Lit^i-oT, Gsi„ic= 1 .^--"f-^i:- GEBAsic=lt 
GEBA8ic*^"3Tyy^'llll 3cOLi^V^'(i (0. 

2 5) %mx.hti^h.i^:t,^v 'jm^X'h h{,zh mh ^ 

-r. E=GEBflsic-L^VMi (-t^i:'-f;>E=0. 7 

5 ) i: ^ o T , X >y i>1imm 9 T-^-s^ jD»ma ( i <?) 
MTiiO. 7 5 4-Y) *iff;bitSMS. ai-^TBtSjSy 

[0015] -4^^mmm LXot-r^mi commit . 
^ y y \ y CO*, -s. X >y ^>5H-^*>^rx -y t x-m ^^tc^ 

^@>/Xtii:«.ii:^<. L*-i>. ^ y.'Nyc7)35,g,x-y >^ 

z&^'i.s^v'A^^x .y ^ ^' ^-cTix -y =j^m)mi 
(c.fflijE L# -i. X -y V'^mmm. . x >y J; mt 

mim^mm-h^uzhh. 

[00 16] 

•&X-y>>-5S|f!|SS«, ilfliiOX -yiPg|5^^^ttaiL, ^C<^ 

X .y i;-g|53i-cojij*fit^jg^:;,-[6itci^IE LT X -y imm^ 

^T^ d X -y . f jIBX .y >?g|5ii-C7)aS 

L, BifidX-y >5g|i:53V«»«t)gm LTX 

-y i-'ssiafflffliEffi^^it-r-i. bhuz. mmmm%m, 

•^j:m.commzh <7):^ i^^'mlBx .y iy^^ 

mm 2 iem<?)fiBB{;«i.x -y >>-§$pi^s(i , Bft<?)x 



t^HMIE LT X -y i^liiisl Sr4f =5: 5 x .y 'Jmmmizi-i \ 
aBjl*S-#tfnXnficoa3S¥lirtt*3(t^jB* 

mcovmmizMmLx^it-t^^^c^ymmm^^h^ 

L , i^miif^sc^- miax .y i^u»(^mmmi,zmm ltx 

MiBTiaK*-'*^ <^-.&{5i:-BtfiEx-yi/5gBTOffliE 

ie«o5gBjtc«sx-y i^mmmu. tmm 1 1 ^ctsit 

2 l£a«^B3tci-3 c , mlBx >y 

4 iBitt<^Bj{i^ I, X .y z^mmmii . w^fi^'t't^x 
i >)atB^ti./sx .y iy'm^</)m^-cr>y^ y^mm-rt y 

S^ixfcx .y i^'g|5^^<?)ft-^2-fflv^T H?iBia«ft^4'c^x 
J; DtttB^^x^cx -y S/'gB^^crjfi^'CDl-^/WtcjiEtTBijIB 

Bji:«sx -y i^immmii. mmAwm.<r>W'mii^^ 

X. fJiB^S#f5{i. mU:^-vi^mVf<^m^-cr>\yOi'ff) 

^mwit-rh . w*]S6iB»i05&HHtcw»^x -y i^-^siis^ 



W«JI4 J'jSli*!! 6 V vf 
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If, 4 ibmtm^. 7 \ -^-^'fvh^i.z tzmnW^ \,zii\^x. BuiS 

it«oT-?)-i.ifc^mi:-r-g>. mmmi iwmcy%^^ 

tf^S X -y m^cr>x. >y j^gP'/j-Srttffi L . 

^<7)x -y i>'g|5:Ji-^0H*fa^iS:^^|ti]tcigiE LT x -y i;^^ 
Pl^rtf ^ T X >y i^'5SiS*«{=fcV^T . fJiax "/ -JU'itcn 

isigipsffiasrfriax-y i^sr^^c7)ii*ffltcaam LT 
X >y i>-5^iisfflaiE ^^fig-r ^ ttuz^ mimmm 

Miax-y >>a?5j-coiii-r;ffl*vj^§^ac^^j^tcS,^ t 
^ i *9 i> ^drffi(0«J»g(."^> S i: § <7):'J*^'Miax -y i/gf, 

IS*iRi 2ia«iOl&Hfl{c<lSx-y>>-?tira:trffi«, Hft^^) 

X -y i>-S-E3)-€rJll3tt! L . <7)X -y i;-g|!^j-c7)li-^;fi$rJf 
(fi](-1SiE LX X -y i^^^ii^^^ ^ -5 X V v ^ 

L , ^ mi ax -y >>-gi?5)-<7)H*« ('^aFH l t x 

ti . mm^mm^±^ < ^-g. {3 iiHuiax -y >?5giwfflffliE 

3 ia4iicco5i0i](c« a X -y i>g^ iig >j-ffi{± , tmm iitzu 
immi 2tm<rimnizi:i^^x . mriex-yi^gu^cottai 

111 4tBtt<7)|gBJ!tcfi^iaiim{i, Bii^x -y i^B* 

Tx .y i^m^nts: 0 A^^sfft Litieit^#:tc 

BUT . Miax i^m'ifcrmmm.(^>k^ n ^zms lx-m. 



'Jt^y'^mmimzmm ltx .y i^^mmmii-Am^mrr 

m^^ts:m.cr>mmt,zh^t ^i.^ io±^ts:m.cr)mmzh 

h h -^otr^^Miax -y vmmmym^nmn^^M^'^ 
^^■r>z.h^%^'^h-th. ii^Jii '5mm^mmz\^h 
tmmmi . mm%^^(n^ ■•/ 'JWft<nm^ ^m^-th 

m^m^h . Z comm^mzJ: 0 mtii^tifz:r. -y i^^yjf 

^r?^-^xmimmm^<r):x. -y =jm^^^m-t^:i:. -y >>■ 

^mm&t . mmmm^mzx o tttb^ ttfcx -y i^B^i- 

^ft-^cOl-'^yWci^itTfjiay-f i^iSMmHc J; -s y 

rn^-^A^^Mf^t/c^r t^^^ist-r-g>. ifisR^i eia 
tgco^Hj!tcf^^&iaii*)sm±, am^^x .y i>si53i-^jinm 

L. •fwx -y >>g15^i-(7)jifSfa^iai:*l^ltci^jELTx-y 

i^■^PI$:^T^ d Toy- 9 A^fgift Lfctmi^mzm^ 

m(7)w-mmi,zMmLxmt-i-^'^^cr)mmim^?t± 
L . Hiriax -y -jm^crimmmizmm ltx 

••/ i^'5SiisifflaiEffl^£tMts t mmmmim 

li. MiaTffiJS//^^ <^-|.{ii: Huiax-yi>gSI)ilffl«iE 

7tm(r)WMizi^^mmMmi. mrnrn^^^:^ >/ i^ais 
^coim^mm^hmia^fSit . zcr)mtii^mzj: o«j 
tij§^i/ix -y i>m>oMm(r)yA y^%m-t h ya ym 
m^mt . zcoyA ymm^mi^zx ^ yA ytmm^ti 
/ix .y i^m^criim-^m^'^xmimmm^'pcox. -y i^gfs 
»^3Siisi-f- -&X -y i^^MM^^t , mm(^m^>-nmm.^ 

mwimy ^ -kW\\^xm^mm%^■o^^-m'&'■kmmt 

coTffljBSfcjs tTfjia^w via^^at J: -s. y-f 

[00 17] 

i^)vmi^mmm:^j:}£m'i^j:mmzmmx:t-h. tfzi,i. 
zixC:,(r,^m.tnm(^mm.^j'^-v^)vziy\isL-^m 

[ 0 0 1 8 ] 01 {i. x-t;l'* >y ^mX' 
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im^-mmmmm2 1 . ^^rf-^Htt^ftM«# 
•ri>Mmummm2 2 . mmm<^mmm&'^M':mm 

^m^^ Lfz D -r ^ mmm.yr:^ 2 3 . mmmmM 2 2 

^22 t^i^m^ii", ? tifzmmim^m&^m vtz^-t^ 

Sim • imimm 2 4 , -a-f .xf-;i^:^? x ^c^^aii^^i^sr 

[0019] Hft*.R)c.^^2 OJi. S'^frM^m-rVS'^ 

2 0 «i , 'WM y -x^m 0 ^t^3t^* 2 
9 , 7e^^2 9 ^mmvfcm^m^i^<7)^^m%mm.z 

^mLX¥n&mcr)y u-M.mimm^ tatii-^ c c d 

^(TitS^T^ AW X (OT r C C D J T ft:^t .g, ) 3 0 . 
CCD3 0^%mf-t^fzli^(r)V^^^<3 I , CCD 3 0 

2. CCD3 0:^)-^>|±^:>3§^^y^7^-AjB«^S-§-2:^f>' 

i^- X -f i>9)vm'^[z^m-i'^T^x3y^ 
i>-(:>^x6mm- i^m^mn^ (ar rvuvfi^j 

^^BS;-r-5.*9-ra-feXll]S!&3 5?r-t- 

7^. ,rc7);>&5-Ta+iXllIffg3 Sti. 3t^5^2 9^-^CC 

[0020] -mumm^<2 1 m^mt^m^im 

M^* (plRti's DRAMAS RAM^i:<7)^^#:;>{^ 
U ) -C-ffim^tlJtFJf^ieti^gMWS -y y- r ;=< ^ U 3 7 ^ 

$B33i* 2 6m-l.X HftiJt^^ 2 0 Ji. JX D iii tL/cli 

«fi^tr^{i7^-^'!tej^^2 6 ^yi-tT««B«#ie'li^ 

:7 9v>',3.><t'; 3 9T-fllf£$tl.Tt>0 , :icr)y'7 

jl;^^ ij 3 9tt. ESS ■ #5M»a^^2 4-ci±si!yia$i't 
((^Jx.K'- :^-\<m) tzyk->X\^Xi,i.\\_. 

[002 1 ] mmmn^m2 3 {±. iim#L)iSci^2 0/&^/i>F;r 



u 3 9 i,ztmm^(r>mm^n^m^ t/s d -t ^ t 

S^feHffcC7):*;§ § 2:^7(^-9-^ X(c^it L:'i "9 "T^x -f 

^4 2ti^(:,ffi^-n^mm±.izm^-t^:^y~coM^B'f < 

X7°K 4 3 , ?SiPB-f' -f xy'U^ 4 3cr>m-^Mm±cr,9 
"/f-jm^-f^aji"-?) 3^ -y ^M°^.;l^4 4 . ^ ^^N°^^;l-4 

4 <7)|±i:i3fi-^^FJtSiOl^it(c^Ji tT$iJ«^^ 2 5 tcai:^3 

f •f-A°:t.;H/F ( >-^— ^a:— X ) 4 5^^ 

ts. Em- im>mm24li. ^^■y:7r^^ U 37WS 
#$#l./iilftiI^$:F/r5E<7):7 ^- --7 -y h ( Mi.{f J P E 
Gtjoint photographic expe 
r t s group) XKW^M t . ^ ;t . y X -/ i/.x 
^ t U 3 9 l,zi^^^iifzS.mmm.y r 4 fl-^ 1517 :r-v 

yhx-wmmm-h. mm^2 5ii, m^omm-rn^ 

CPU40, '>-r'y9—^-^li}:^^t't^^m^—cr) 

mmzih's Lxmwcr,^~mm^^%±L. o^r- 

»i^m^^ C P U 4 0 fcaj:ft-r-l. =3f-ASjSP4 1 ?r # 

-r-g. tx^t h x>'X:? T-Il|g&3 6 . isXX/. #*Pb1^ 
^gM■t■g.^'^X (f'— ^A'x. TKl/X/'sXj3J;W:3>'h 

[002 2] Ill2{i. :^x-ru-tX|lIlf«3 5c?)«)3)i@ 
■C$)S„ ;^fx-ra-feX|Ilg23 5{±. CCD3 0(7)fex 

)V9X'^hixtmmm^^ffyMmm^crmmm.i3-'ih>ik 
hbxwm-rhwmmw^ it. HgsiirBi^nf^Bfaft 

^ 5: ffl a H iii-sgt^m--^- h m^mmt^ e « ,, s i c 

^m-hJ. -y /l^i'gp 5 3 ( ^BJc7)Slt tclBigcor, 

»:7c-x -f;k^. *iutij#g{cfflii^) fc, ^<r>miEm^m^ 

Ebasic (■CS'3'V^TT5rS:i^Ji!ii«SX a G 2r^{il3!(.-r-g> K 

)v^mm 5 4t. mjEmmm^ e b « s i c §r a ofg l t y 
A>mm-h (y^'vpffif^^oEBflsic^Ei:^^) 
^ >-Mffiai 5 5 1 , X .y >-ijDirfi ^sE ( ?|0H^7)i?H eta 
©iox .y i>-5^ii)sifBajEfittcffl ) t mmm^ yt^tm 
LTx -y 'jmmmm-isM^Y e d g stk o m-tx -y 

i^'jDSSP 5 6 i: ^^tf. X ./ 5/7 -f /U^'gP 5 3 . 

^^35 5 4, y i^llslSSB 53iiX l^"X -y >>'JdS:^ 5 6 
LTSimMiE»igl55 7 (^HJcoSg-tclEai?) 
x-y>J^igSB, ^Wai::ffla) ^ 

[0 0 2 3 ] 113 ( a ) {i, X-yi^X ^ yP^'gl? 5 3c7)X 

x3ffl^7)l40Ji#^B«^^LTi5O, 4'*iOl5«tB{ia 

SB* (X 'yi^'iSPJciO^t^iBill) . f cort]Hc^)8fi<7)iii 



(-2/] 2) X4 + (-1/ 
^Y«3x31i«ri:tC, 113 (b) cny oV^i^Wi^ 

m—(r>mmmm\ (in o ( b > ioj;t/in o ( d > # 

m "0. 3 3 3" tfcti, WJSfl-^|-Yc')5)-*S: 

ma«^-i0H«ffi?'J(^J (H 1 0 ( c ) ir/H 1 0 
(e) #BS) tL/iiil^, aiESE^fi^EEssic«0tlit 

[0025] V^)Vm^m3 A\i. fflJE*^fS-^E 

-th. 114 (a) (±. tilEffi^fi^EBAsictitiliiSiSc 

i^§S:«LTV^S„ &sMomtMf^StAG<7):A§: ^ 
{i. -eoofc^cTiffliEWi-^EBAsic^^^^fciWtt^ 
6 1a. 6 1 bfcc7):i5^^.*^'i>#^ti!$iX-g.<, f?iJi.H\ H 
-^(^mX'li. EBftsic=0. ScOhi', AG=0. 3 3 
3h^D, Ebasic = 0. 75</)t^^ AG=0. 66 
7t^0, ERftRTc=l- OcOi:^. AG=1. 0 t^x 
fit, 4^eig6 1 a. 6 1 bcOxtUn- ( IHf [tl ^03^" 

IJ\ SL-0. 2 5. -SL = -0. 25Xhh^ Ltz 

ti^->x . rnimmmn-E^.^j^cDk^ ^-b-s l— s l 
o-)mmni,z\u.^->x\>^'6i^-^. ag^ "o" t^'j 5 h 

[ 0 0 2 6 ] [14 ( b ) aiE««^-ER,sic 

-y i^mmmE t <^iPtmmm'^in-tmmmxh^ . mm 

E ^ § {i . ^ <7) t ^ £7)|ijESg|ft^ E B A S I c 
iO>>;|; $ i: ^t-tt^ 6 2a, 6 2 b <7)S A>^g; tij $ 

ix&. mut. m^<r)mxn. Ebasic=o. 5cofc 

0. 5XAG(o.5)=0. 167^^0, EB,,eic = 
0. 7 5(r)t^. 0. 7 5x AG((,. =0. 5fc>d: 
0. Ebasic=1- OcOi:#, 1. OXAG(i.o)-l. 
Oi:^^. i^tC. AG(o.5,(±. 04 (a) 1,1^-^ 
T, Egflsic^O. 5«7)i: ^cOAG^OAtS (0. 33 
3)t-*>0. AG(o.7fi)«i. Ismt^feV^T. Ebasic = 
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[ 0 0 2 4 ] H3 ( b ) <±, 7 -r ;P^'«SttO— IJlJSr^^ 

T2E^OEg-oiOia5T;<?5fii!c^ "-2/1 2" tL, fflM 
tt*^ffiV^H|!S<7)li-y;i?)|^SSr 1/1 2" LJt|5!)-f 
fc^. aaH«iOWi: "1" T*0. Soc^mTO* 

... 2 ) X 4 = 1 . 0 ® 

0. 7 5cOt§c7)AG(?5:7^;i=S; (0. 6 67 ) f-^fcO, 

AG(i.o){i. mmiza^^x^ EBfisic = i- ocot^cr, 

AGC0±# § ( 1 . 0 ) T-fe-g.„ #1411.6 2 aW±tC^ 

L;tH-0(7){51: (Po.5- Po. 75±5i;t^'Pi. o ) -fit 
mE = 0. 16 7. E = 0. 5t5j;t>'E=l. 0c7)t 

# c7)^tiES=r^<i^-EBAsic t Lxn o , ciix 

4 CO^;;^*- ^> . 6 2 a « . r ISiES^ff -^- E 

BASIC <^j:&i3.mmmnm^zmi]u-th^^m\^ 
mmm^^ h m^x-% <n%m,zii #1411 6 2b ^z-r> 

Ebas ic < ^T-^fiH-x >y >>-jDaft-^E*imiigi5: 
W(cmi)P-r-&^V^3*t'l4f^6 2a. 62bc0«fti]{i. * 

^QJCOm 1 CTJlUJii ( ;^ •JyNlJ<7)Jf,.g,X.y>>-;^)>/i>g^*^^- 

X •>/ >>'iT1t'<?^:5' r^7)X -7 i^-^jSiEWtCffijE Ltt-g> 
i -5 ic-r-g. .1 i: ) -^"mL-fhtz^^z^ 'K<^)icr>X'%ts: 

{i. ?fiES^fi^EBA£ic*^>^§'<. Lfc^i'^T. X v 
i^JnWt^E < ^rS/ife. iO±# ^x -y -Jim. 
fi-5f E J; -^T?i*^cOx "/ -JW^mihtih 0)\.zn L . 
m->A-^2-X .y l^m^XM. liIE«?ifi^-EBfl£ic*^>J'^S? 
< . L7t/6i oT. x-y i^DDlLfl^E ib^h? < t'&/tS6. 
iiO/jN$^X .y i^'JPff-ft^E t i -3TS3il6COX -y i/ffllE 

[0028] *:|?JfecO?FM<JO«^ p< C C 
D 3 OT-««L>^^iffiftfi-^$r S/H 3 3 ^iYLXA/D 

-ro-fe .X 3 5 t1ilMi^5&^ 'bifJSfi^ Y t Mt^- 
C 2r*l£-t -1. i: t ^ , iWS^t-^ Y(7)tti*^'i>x <y zym.-^ 
( fflilEaiiifS-^ E B s I c ) ^ K 0 ai L . c7)x .y >>']!K5i- 
<7)>t;§ S tcmtf^x -y >>'jDfffi^E SrUSfi^YlC^U 
LT . BfSiOX -y i^-^iigaiE ( 2 9^C C D 3 
0 ^ i;-cOO F T *3 4; t^'-^^f ^--JsgfliiJ ffitc J; o T *i9tz./^;?S 

mrm ^ If T Wiim^^it^miE-f I) t ) L . aift 

<7)HJSfi-^- (*Ti?a=»Sft-§-Y e d s ) t feft-^C ^ b- 
XJ^-b^>'X:7r-llliE#3 6^11-LT^-^;>y7rP<^ U 3 
7 tc-sa=^. x/^-Mmi; < xrix^ 4 3(.; 

m^Ltz 0 . 7 5 -y ij 3 9 tiS*4L;^c *l~t^ . 
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X -y i/'^mmmi^z^JE tf#s j j; 3 t-f -s. 1 1::* -s. . 

ftsic=0. 5, Ebasic^O. 7 5, Ebasic=1- OCO 

"1" h-r-l>t, ial*B'iJ{^ji>(t.i>x-yi;iiPWi#E(i 

rE = EBftsicXGsiAiic-='TU VrSBl 3C7DL^V^ 

= 0. 25.E=0. 5.E = 0. 75i:^-g)„ "T^io 

Ebasic = 0. 50i;#<7)MiE^«ft^Ye dg 
« rYedg=Y+0. 25 j i:^^, Ebasic^O. 
7 5iOi; §60?iiEiS«iJMi° Ye d g{i: r Ye d g =Y 
H-0. 5j h^rO, Ebasic=1- 0(OJ;^<7)ffiiE}:§» 
iSfi-^Ye dg{S rye dg=Y+0. 75ji:=5:^, 

[00 30] ^mmmmiztm-^mmmi AG 

V-^^o mtSfM^CAGcOftttcW^jriicO-m. 114 (ta) 
t^K-t idt.!. Ebasic = 0. 5c7)i:^AG=0. 3 3 
3. EBflsic = 0. 75COi;^AG = 0. 667, E 
BAsic=l- OcOt^AG^l. 0 •?•*>■?.<. 
MiZHii 1. X .y v-'jjUff EtiTE^EBftsicXAGj 
T-^X^iX-l.*^^, ±ieHO£0M<7)^tLWi, E = 

0. 5X0. 333, E = 0. 75X0. 667, E = 

1. 0X1. 0 t^-g). -r^i5*>. EBftgic=0. 5-50 
ttcOffllE^ffjKfi^Ye d gti rve dg=Y+0. 
5X0. 3 33=Y+0. 167j t^-O, Eeasic = 
0 . 7 5 CO fc § wMlESfSlt^i^ Y e d g (i r y e d g 
= Y+0. 75X0. 667=Y+0. 5jh=&r'9,E 
Bftsic = l- Oi7)fc^o1iiEaF**JKfi-^Ye d g{i ry 
edg=Y+l. 0X1. 0=Y+1. Oj h^:-5>, 

[003 1] ^ti^mmin^mcomiEmmmm^^Y e d 

gCOffaiM ( Ye d g=Y+ 0. 25, Yedg = Y + 
0. 5,Yedg=Y + 0. 7 5 ) tM^tlX A-^ t . 
4-f, «ESMl°-EBAsic<7)fiA^'h$V^*i^- (Ebasic 
= 0. 5) ii, ryedg = Y+0. 2 5 j 4C 

%iLX. ^m(r>mmU^Yedg = Y + 0. 167j 
T-S)-?.*^'^^, M^'COH (jl^ ro. 2 5 -0. 1 6 7 = 
0 . 0 8 3 J ) filtx -y >>'5f,ii<7)it^V <i>i-LT V ^ 

■I., mz. ffljES^fl-^EBAsit^^tt*^"4'SJKt^h$v^ 
(EBfisic = 0. 7 5) (5, 1 Ye dg- 

Y + 0 . 5 J IZM L t , *5l)iiic^m-.i> r Y e d g = Y 
+ 0 . 5 J m^:;&^ii>, ]Eig:#tc|fe{i:^jr< , 'j^i^^t^it^ 

BASIC (Ebasic^ 1 • 0 ) (i, 

(7)rYedg=Y + o. 75j i^zMLx , ^mmm 



rye dg=Y+l . Oj T-S)-§.*^'^, W^mcom (FL 
•^ri-o.75 = 0.25j) /ittx.y i^^ilicT)^^ 

[00 32] Lfzti^'ox. ^mmmmxu. m^m 

A G ^msEmmM^E si c "^J:^^ § t-is tT^fti--?. 
X -y i^'t Tli ^ ^ ^ rwx -y i>'l:3SJ£e^(.3ffli t# 

[ 0 o 3 3 ] ^fc, ±m(r)mmmMx:\,i. m^\m.A 

Gcr>m\L^mm^*Jti:i^cr> (114 (a) cO^tttlSG 1 a, 
6 lb#K) hLTV^-g):&\ itl.tPfiS$tl^L^o M;t 
{f, H4 ( a) <?)*itti:fll«cO3c**-^>0fScO<i^?:ij 

'^xmM-t^i.oizL. ^(^ymzar^jy^-^'^^o x 

■9tcLTi>4:V^L, 3b'S.V'>tt, H5 (a) k'S^-rJ;3 
t^, vKo5t)V)@ft,.S^W'5aMt tTi.J:!'^. 115 

(a) HiSV^T, «iE^^^fi^EBAEici:ti1'Bl^aAG 

, m2a:^gi56 3b (s^Hjcog^fcieaco 

m(7^mw izw^) }oj:u'm3m.mm6 3 c -•c1S)t.$i^ 
■r^5'9, mimMme 3 ajiwiEsr^ii-'s-EBftsic^^a 

BASIC '^4'^ffiM«^fflSL, IS3Eltg|56 3 cttffliiE 
[0 0 34 ] ia*-^i>Sft¥$ixSJ;-5tc, iix^>H-o<7) 

mficoMs a, m2E*f.gP6 3 b t>^M.i:^isMx\ mil: 

IIgP6 3 a*^^^XlCvJf:i^", §g3 WIS156 3 c fim (-t: 
a) ii^oTV^S, «B-r^^{i:, Sl««SI56 3 at 

m2iSfigi5 6 3 bi^)ffi§(7)3Sv^Tt?>'5.« ^c')JtWHcJ; 
'9 , aiE*??iii-^EBAsic«f»W^ffltMl«T1i;4-^^^-tMtM 
fMt A G i t t^X^ , ffllES^ft^E 

BASIC (n^mmmmxhiimm ( «s/jNft:«MfcXt^T ) 

y*;#>5ct^lBf^^S*AG*#§.rt*^T-^, r ^ 

y ^ \ y (7)^!> ^X >y Ji>«^yp^X >y i^-^ f « 

T(7)x-yj/S'S]iEWfc1fiEUt-g.j J;3tcT'#. *fgHJ3 
com 1 L/em^x^;L':i& ^ 2riS«-r -S. <I 

[ 0 0 3 5 ] ^^3, 'mfm^mm-h\Mm.om\m^(r> 
i o^te:-:) (^1 ie»gi56 3 a.-msmme 3 c ) t 

Sti, ffiiE^-^fi-^EBftsicJ5)^':^"^<^^-?>«ifc'. 

A G*i#^>ixl> X 0 >Sr#tt**1f itfc^r o 

T V ^ix{f J; V ^ /c, HTlim 3 WMSll 6 3 c cjffi S- 
-tfnhL^c*', Cl^Ui, 3i!±4'X-/>>-?j;iI'JP:gjh-r-l>/> 

ibcr>mm±(OX^Xhi> . aiES^ft^EBAsic^'):^^ 
§7'/m2ii:^gP6 3b2rSi.SJ©^, iiUffimAGO;*; 
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[0036] tti^ A-jmrnc^MMTU. x.-;iyy 

^il^V (15 (b ) {±-ec7)fl^|j!c{?iJT* 0 , x-7i/-7 -f;l^ 
^'gPS 3 t VMSSPS 5 hi7)rat'iS(t^tl-7t3r U 

yy'meeii.. mmcr>imm^zm^7^-nr')yymi 3 

Ebasic ^3 T'J y^'-^ajE^^fi-^C Egftsic i: tT ^ 

ymmm 5 5 ic^-^ s 1 1 . l ^ v ^fi*so«iE 

S^fi-^Eeftsic^ "0" (CUS-ybL. CEbasic^O 
^> S LcOtf ^ r 0 . 2 5 J k'-IS^-t-?. i h 1 '9 H 
^tm'CSL<73ffi^ roj (cigJg-t^«f!Jc(-cJ:-oTi.± 
[00 37] m,^^ *^BJ!c7)|g20|?cMi (fljt* / ^ X 

I^M£7)J^PJk'.oVi-(:fi;i0Jirg>. a 6 (a) il^O^a^ti 

5(i;X-yi>-7-f;l^^g|553*^<i> (7)ffiiE^^M# E b a s i c 

6(b) t^^ctJ; d 3 X 3lij3ScC0"7 < O , 

-p<7)H«<7)«l:(5 "1/4" . ^iOftomB* (EH 

iji "0" tc^i> (^>t{ilK'7^<^:ntc3fi<^S) fcV^ 

[0038] J; ') tcmf^TmiL<S,y A Xfmm § :fl 
§ <r t « H 7 i z>H 8 ti-f iOiiHJH'C*. 

h . c7>i: d ««ie5ijic^ LT«. ma l/^ix -y 

i^f^iSf^rHS^iOi; |j '5 h-t-g. . X -y >;-7 -f '^'§15 5 3 

r 1 X (-2/1 2) J , r IX (-1/1 
2)j, rix(-2/12)j, rix(-l/l 
2) J . r 1 X (-2/1 2 ) J iJlt/' r 1 X 1 J i;:^: 



"9 . i n omm^%xty h ajEa^fi-sj- e b « s i c a 
"0. 3 3 3" --^^^mm^my i)V9m^ 

1 izn nh^mW^cnWii . B* i> WJco i coB 
* (±, *-Ts If *<?)#iB* ) 

T . ^tim. rix(l/4)j. rix(-l/ 
4) J, rix(i/4)j. r IX (-1/4) J. 
r 1 X ( 1 ,X4 ) J ^-3 ir/ r 1 X 0 J h^O , ::ix^« 
JjumSI|--C2b-l>iilBl^liAG' {i "0. 2 5" fc=S:-g.<, 
L;^C7&^-oT, Z.cr>m^cr)y4 ymmm'i3c^)\i^-n (x -y 
J^JUWfi^E ) a " 0 . 0 8 3" ^ "9 . X -y >?SPttai3 
5 6 (ll2#Hg) tzi>V^TIlJSfi^Y(C>lc7)fi "0.0 
8 3 " *'Jni. ^>^iSSm. iRjJpS^i-tffl^i- Sx >y 

[0039] mz^ ms\,zii\^x . :tsi(.<:?r-rB*5]'^ 

tfB*aE^iJ{4#^x >y z^^^Xh 0 , ClOi; -9 ^H*ia^J 
t $) ^7 . Blt*^^l:«^*TfplS**^'ifc X -y >>--7 I' ;P 

9m3 3a)m%^m^cntii^ (ii7tisi-) t-^h 

t , x>y =Jy A )V9^ 5 3 {za^h^W^crmi. B 

r 1 X 1 J hti:^)^ ffilESr^ft-^EBAsicfi " 1 • 0" 

m) (.^ov^c , r 1 X 0 J fc^- '9 . mmimA g - t> 
"0" t^r-^. LfcA^oT. .zc^:>t^^<?-)y^ ymmms 
3cnVi-n (x-yi^'jn»«-^-E) "0" t^rO, x-yi^' 
aimSi! 5 6 ( H 2 #Bg ) V Jl$ffifl-f Y{z:i ffM 

^X:hht^^:>. ^S^x-yi^?^.iiffijESr^f^iot\ ffli: 

[0040] J.2JU-j5in)!iO tfc O . 
i^ig(i;/77-Xn-bXlIISS3 5t>: J; -^T-'n- l-Wt^iS 

^V%« -r^i:.*>. v-f yar}>f A-y (f?iji.a\ Hi 
C7)C P U 4 0 ) ^#tjVN— K-^ i . O S^=^;ffi 

ra/5A/i-t;<7)y y ho-x r'M^hff^^mWi^^i-zX 
tcvyv^xT{zx7s, mmmm i> ^?tm(^}SMiz'^i^z 
i:><^^mmx'^ hfz}^. ■^%m\:Zh-^xx< zh(r>x'% 

fjTX'J ^- / 3 yru^'yl:^ ( t-fzli ¥ y ^ Jiy'ii-?'' 
yJ^m) l,zm^^KX^^^t\'^d Zk-ii^^^li>. Ltit^ 

u:^'-72^c?mM^^-SmLfz. -7n-ybV7^ 'f xy, Ttr 
-f X ^' , rj yy\°:? h xXf x^' , mM.7—y\ K-/ -f 
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/i«fll)S;p°p{i , ix g f*5t)^»i[aim(cco ^ 4> coti ^ *> ^> 

[0041] 

II 1 1 XttiSsRiI 1 4 IHfgco^HJltiliLH', a: -y i^gp^^ 
x-7i>' (x.y>>*|i53-t7>jg^f|g*i-:^§u) *^ii,g.^*^^x 

■yi^' (X-yi^g|5^^<7)B«f(*vJ^$l^) iTii^^:?"fr 
(?)X -y i^'^»bat,t:SiE t#^X. >y i^^P^g^^ffii' 

iS*iI2. ffjKiig, if^iii 2. it 
Sill 6Xttii*iii 7iattco%0Utcj:ix«f. a^aB* 

KTJ i iV9<rmmWim-^ri-^j: 5 <r t C J: 0 . x -y i^gp 

J;tL(i'\ ^ »J''MJi')$>l)X -y y (X-y£^g|55>(7)|ffl*ffiA^' 

) t^t^m^t-^tc^ -y V-' (X -y >--gp*c?3BKfi*^'/jN 
§ V ^ ) tX-m^^^^^-i Tcr>x. -y S/'?:jlKWtc?iiE 
X .y >>'3$|lsIi-tS^tSf*i-^ t t-T^ h . sS«ifl 7 Xli 



[HI] ^ 9(7)70 -y mxh h , 

[H2] ;^?9--rcnrxigiig3 5<?)«jjS;aT'S)'So 
[[13] x ./i/-7 ^^P^gliS 3i7):7 -f7i-^it:t:Ht3J;?/ 

raff. 7K-rffltiii*3 J; t^MLaEi^fi-^E b a s i c ^ 
[115 ] ffliESMi^EBftsic tmWimk^Gt<nmi^ 

[ H 6 ] mcr>mmmmcnm:tm^x:h h . 

[117 ] Mji^y -f Xc^P$lJ^iEc7)/^i6cOfjeBJ|a ( 1 / 

2 ) T-J).§>„ 

[US] Mitjiiy xi7Wji^ii<73f^y)<?)i5iBHia (2/ 

2 ) 

[09 ] ^^*<7)«TX^;t';^^5<?)aSR«{;t;ffifigHt5j: 

[HI 0] BftaiEMIiail OtolibJc.H>'=f^.t/tc|g-cO 
BSffi?dM*5 J:r/^r.£Oiiii*HE?'J«S-*-rilT* s „ 
[HI 1 ] 3 r «; y ^-gp 1 3 <^ Aai:^34f ttHT-S) S » 

[iT^i7)iiBJ^] 

E X -y ^ Jn»m-^- ( X y > SfiDiljflffiiEtt ) 
P0.5 ^h§^ffi60^.«4 

P0.75, Pi.o A&>5:M<7)fflJi 
AG tilSf^iC 

AG' m^m. 

53 X -y ^ {ZJ'Kity i )V9 . 

5 7 HttffliEiyisgB ( X .y i^-mMu. y i >mm.^ 

6 3a w,\ mmu ( /)^$^-(ac^.)MJss ) 
6 3b W.1 mm ( ± ts:mMm ) 

6 7 wmmi-my i )V9U ( n X nffic'jHa-T®. » 
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[HI] 



2 0 : 
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75 V 
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